A 4 x 3 array of wind turbines was assembled in a wind tunnel with four cases to study the influence based on streamwise and spanwise spacings. Data are extracted using stereo particleimage velocimetry and analyzed statistically. The maximum mean velocity is displayed at the upstream of the turbine with the spacing of 6D and 3D, in streamwise and spanwise direction, respectively. The region of interest downstream to the turbine confirms a notable influence of the streamwise spacing is shown when the spanwise spacing equals to 3D. Thus the significant impact of the spanwise spacing is observed when the streamwise spacing equals to 3D. Streamwise averaging is performed after shifting the upstream windows toward the downstream flow. The largest and smallest averaged Reynolds stress, and flux locates at cases 3D x 3D and 6D x 1.5D, respectively. Snapshot proper orthogonal decomposition is employed to identify the flow coherence depending on the turbulent kinetic energy content. The case of spacing 6D x 1.5D possesses highest energy content in the first mode compared with other cases. The impact of the streamwise and spanwise spacings in power produce is quantified, where the maximum power is found in the spacing of 6D x 3D.
I. INTRODUCTION
x and t n refer to the spatial coordinates and time at sample n, respectively. A set of the 81 orthonormal basis functions, φ, can be presented as
The optimal functions have minimum averaged error and maximum averaged projection in 83 mean square sense. The largest projection can be determined using the two point correlation 84 tensor and Fredholm integral equation
where R( x, x ) is a spatial correlation between two points x and x , N is the number of 
POD tool is particularly useful in rebuilding the Reynolds shear stress using a set of eigen-
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functions as follows, grid, which consists of 7 horizontal and 6 vertical rods, to introduce large-scale turbulence. Cases S x S z Spacing Area
IV. POWER MEASUREMENTS. that the maximum power are extracted approximately at angular velocity of 1500 ± 100 150 rpm. The optimal power of 0.078 W is harvested at the largest spacing, i.e., case Π 1 .
151
Reducing streamwise spacing shows a significant decreasing in extracted power especially Based on the POD analysis, the spatially integrated turbulent kinetic energy is expressed structure is responsible to take the shape of the profiles exactly.
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Power produced is measure directly using torque sensing system. The power curves 
